Critical amino acids of p21 protein are located within beta-turns: further evaluation.
It has been shown that malignant activation of ras proto-oncogenes was mediated by point mutations which resulted in the single amino acid conversions at positions 12, 13 or 61 of the ras gene products (p21 proteins). By analyzing randomly mutated ras genes, it has been demonstrated that amino acid substitutions at residues 12, 13, 59 and 63 activated p21. Furthermore, it has been shown that residues 16, 116 and 119 in p21 played critical roles in the guanine nucleotide binding and, consequently, the ability of the protein to induce changes characteristic of cellular transformation. By using the protein conformational prediction method of Chou and Fasman, the present work predicts that these critical amino acids, except glutamic acid at position 63, are located within beta-turns. The major "hot spots" for ras activation are codons 12 and 61. The author has predicted in an earlier paper that the single amino acid conversions at positions 12 and 61 would occur at beta-turn conformation consisting of residues 10-13 and 58-61, respectively. In the present study, probabilities of beta-turn occurrence at residues 10-13 or 58-61 of the p21 proteins encoded by various ras genes are compared. The probability for the normal p21 containing glycine as residue 12 is greatest, and the cancer-associated variants show less probabilities. The single amino acid substitutions at position 61 do not cause so decreased probabilities of beta-turn potential at residues 58-61, except the replacement by histidine. Histidine at position 61 is not predicted as occurring within a beta-turn.(ABSTRACT TRUNCATED AT 250 WORDS)